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ABSTRACT: 
OBJECTIVE: Assess the knowledge, source of information and perception of medical 
students and junior doctors about prevention of transmission of infectious agents in 
healthcare settings. 
DESIGN: Cross-sectional study. 
PARTICIPANTS: 5th and 6th year medical students and junior doctors (interns). 
METHODS: Knowledge in infection control precautions (ICP) was evaluated using 12 
multiple-choice questions and, perception about curriculum adequacy, through five 
questions in Likert scale. In knowledge score, each correct answer was classified with 
one point (range, 0-12). In the perception score, each of the five items ranged from 1 
(strongly disagree) to 5 (strongly agree) (range, 5-25). Two independent sample T-test 
or Analysis of Variances (ANOVA) was used to compare means of knowledge and 
perception scores.  
RESULTS: 223 individuals participated. Mean overall knowledge score was 9.35 
(SD±1.65) and perception score, 11.68 (SD±3.02). There was a positive association 
between academic year (P = .032), previous training in ICP (P = .016) and knowledge. 
Only 25% of students identified curriculum as the most important source of information 
for ICP. When asked about obstacles to compliance to ICP, more than half (53.4%) 
considered “forgetfulness” and “lack of knowledge“ relevant factors. The main 
strategies proposed by students to acquire competences in ICP, were “bedside teaching” 
(26.9%) and “curriculum and bedside teaching” (20.2%). 
CONCLUSIONS: This study reveals reasonable knowledge in ICP; however, medical 
students perceived deficiencies in curriculum, which they admit as main source of 
information in only one quarter of cases. Previous training in ICP and academic year 
were important factors to increased knowledge. 
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INTRODUCTION: 
 
Healthcare-associated infections (HAI) are a major public health problem. The last 
European Point Prevalence Study reported a prevalence of 5.7% (4.5–7.4%) or 81,089 
(64,624–105,895) patients with an HAI on any given day in European acute care 
hospitals.1 Despite improvements in understanding and designing strategies for HAI 
prevention, this type of infection continues to lead to substantial morbidity, mortality 
and (direct and indirect) costs. One of the reasons for this is the substantial differences 
between the recommendations and daily practice.2 Center for Disease Control and 
Prevention designed infection control precautions (ICP) to prevent transmission of 
infectious agents among patients and healthcare workers (HCW) in all settings where 
healthcare is delivered. ICP include Standard Precautions (applied to all patients, 
regardless of suspected or confirmed diagnosis) and Transmission-Based Precautions 
(divided in contact, droplet and airborne isolation).3 Compliance to ICP is 
internationally suboptimal and this has significant implications for staff, patient and 
care environment safety.4  Portuguese Infection and Antimicrobial Resistance Control 
Program has published Standard Precautions, which all national healthcare institutions 
should follow.5 More recently, the National Annual Report of Antimicrobial Resistance 
Surveillance recommended that the pre and post-graduation curricula of doctors, and 
other HCW, should include ICP.6 The aim of our study was to assess the knowledge, 
source of information and perception of final year medical students and junior doctors 
about the prevention of transmission of infectious agents in healthcare settings. 
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METHODS: 
 
Subjects and Sampling 
This study was directed to the 5th and 6th year students and junior doctors (interns) from 
Faculty of Medicine of University of Porto, a total of 889 individuals (290, 311 and 
288, respectively).  In Portugal, after 6 years of medical school, the student has to 
complete one year of internship before entering residency program. In this year, referred 
as the intern year, the junior doctor is not allowed to practice unsupervised medicine 
(only within his/her training internship program).  Participants were invited, through 
email, to complete the questionnaire which was available online, between July and 
October of 2015.  
 
 
Questionnaire Design 
A questionnaire was obtained and structured in four parts. The first one referred to 
participant’s characteristics (8 questions); the second part addressed their knowledge in 
ICP (12 multiple choice questions, with only one correct answer) and was adapted from 
the  knowledge domain of a questionnaire of a Swiss study of Sax et al.7; the third part 
(three multiple choice questions) was dedicated to the participant’s various sources of 
information and what they considered to be the main source (based on Amin et al.8).  In 
the last part, it was evaluated their perception about the contribution of the academic 
curriculum to their knowledge in this area, through five questions in Likert scale (based 
on Amin et al.8) and their opinion about the main obstacles to compliance to ICP (four 
questions in Likert scale, based on Sax et al.7).  
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Statistical Analysis 
The Cronbach α test was used to assess the internal consistency of knowledge and 
perception questionnaire. In the knowledge score a correct answer was classified with 
one point, ranging between 0 and 12. In the perception score of curriculum adequacy, 
each of the five items ranged from 1 (strongly disagree) to 5 (strongly agree), ranging 
between 5 and 25. Two independent sample T-test or Analysis of Variances (ANOVA) 
was used to compare the means of the knowledge and perception scores. Significance 
level was fixed as 0.05. 
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RESULTS: 
 
Overall Population 
A total of 225 questionnaires were returned, but two were eliminated due to missing 
data related to “academic year”, leaving 223 questionnaires for analysis. Considering 
the target population, the response rate was 25.3%. The average age was 25.2 years 
(range, 21-48) and 70% were female. Regarding academic year, 38.1% were students 
from the 5th year, 33.2% of the 6th year and 28.7% were junior doctors (Table 2). A 
minority (6.3%) had been HCW before entering to medical school and 65.5% of the 
students admitted never having infection control training before. 
 
Knowledge in ICP 
The value of the Cronbach α test was 0.43. The mean of correct answers was 9.35 
(SD±1.65) in a universe of 12 knowledge questions. The vast majority identified 
correctly the main purpose of hand hygiene (97.3%), the risk-guided application of a 
preventive strategy (97.3%) and the ubiquitous risk in body fluids (96.4%). On the other 
hand, only 61% answered correctly about glove use, 59.2% for mask indication and 
29.6% knew the adequate procedures for contact isolation (Table 1). Regarding the 
participants characteristics (Table 2), there was a positive association between academic 
year and knowledge in ICP (9.10, 9.24, 9.79; P = .032), as well as previous training in 
ICP and knowledge (9.16 vs. 9.71; P = .016). Gender; being pre-med HCW and the type 
of source of information didn´t show significant statistical association with knowledge 
score. 
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 Source of Information 
We found a variety of opinions related to the most important source of information for 
infection control knowledge (Table 2), in which 31.4% referred bedside practice, 28.3% 
bedside teaching, 25% the curriculum and 15.2% self-learning. 
 
Perception of Curricular Adequacy 
The value of the Cronbach α test was 0.48. The mean score of answers indicating 
curricular adequacy was 11.68 (SD±3.02). Half of the students disagreed that “current 
curriculum provides enough information on ICP” (50.2%) and more than half (53.7%) 
disagreed that “training sessions about ICP are provided to medical students” (Table 3). 
They admitted the need to improve in this area (51.1% “agree” and 38% “strongly 
agree” the need to receive training in ICP). The ones that told us that their main source 
of information was “self-learning” are the ones that were more dissatisfied with the 
curriculum (P = .001) (Table 2).  No association was found between the perception of 
curricular adequacy and knowledge in ICP (R = - 0.015, P = .822). 
When addressing the factors to explain the obstacles to compliance to ICP (Figure 1), 
our study revealed that more than half (53.4%) of the students agreed that 
“forgetfulness” and “lack of knowledge“ were “very important” etiological factors.  
“Lack of time” was also considered “very important” by 41.7% and “lack of means” 
was “important” to 52% of the participants. 
Figure 2 reflects the strategies proposed by the medical students to acquire competences 
in ICP, in which 26.9% think the best one is “bedside teaching”, following 20.2% that 
prefer a combination of “curriculum and bedside teaching” and 15.7% who would 
prefer to learn through “bedside teaching and practice”. On the other hand, only 1.3% 
considered self-learning as an isolated strategy to learn about ICP. 
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DISCUSSION:   
 
This work, dealing with Portuguese medical students and junior doctors, allows to add 
some important aspects in the area of education of prevention and control of HAI, in 
terms of knowledge, source of information, perception and strategies to acquire 
infection control competences. 
 
Knowledge in ICP 
In the beginning of the 90´s Koenig and Chu reported worrisome results about the lack 
of knowledge of Universal Precautions in senior medical students at Washington School 
of Medicine.9 Trying to deal with this problem, their colleagues described the positive 
results they achieved with a training program to medical students.10 In the meantime, 
the Center for Disease Control and Prevention updated the guidelines in 199611 and, 
more recently, in 2007.3 
As Mann and Wood12 referred, medical students are now having contact with patients 
earlier in their training and this can be a challenge, in terms of infection control 
knowledge, for these future doctors. In fact, these investigators reported that 58% of 3rd 
year medical students from Birmingham University didn´t know the indications for 
alcohol-based handrub, and 35% were unaware of correct glove use.12 In fact, in our 
study there were also some issues with poor results, as glove and mask use or the 
procedures for contact isolation. As already described in other studies,13,14 Legeay et 
al.15 reported overall poor knowledge of medical students in the field of infection 
control, especially regarding personal protective equipment before providing care for an 
isolated patient. They found that the ones who were in final study years were associated 
with better scores. These results are according to what we found in our study: there was 
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a positive association between academic year and knowledge in ICP. On the other hand, 
Jeffe et al.16 found that students from preclinical years had better knowledge scores in 
ICP than clinical year students (P < .001). They attributed this difference to the more 
recent contact of preclinical students to the pathophysiology course but, they also 
concluded that, overall, student´s knowledge level was not impressive.16 Other study7 
reported that knowledge in this area decreases, as the time since undergraduate training 
increases. They explained this fact due to the more recent introduction of this topic in 
basic training, so the new generation of professionals can more easily adopt newer 
concepts. In our study, a small part of the participants were already HCW before being 
medical students. Interestingly, these pre-med HCW demonstrated less knowledge than 
his colleagues, but this association wasn´t statistically significant. A study conducted at 
a Portuguese central and teaching hospital17 revealed that 7% of the inquired HCW, 
being the majority medical doctors, didn´t know what were Standard Precautions. The 
authors concluded that there was unsatisfactory knowledge of these measures, 
enhancing the risk of HAI and recommending the need for training all HCW in this 
area. In fact, in the present study we found a positive association between the medical 
students that admitted to have had previous training in ICP and their knowledge in this 
area. 
 
Source of Information 
In contrast with our results, Tavolacci et al.18 finds that 86.7% of the 250 French 
healthcare students inquired, referred that the curriculum was the most important source 
of knowledge of ICP. On the other hand, the proportion that admitted to be “self-
learning” is similar to our study. As alternative sources, they referred bedside practice 
and bedside teaching. La-Rotta et al.19 found that 52.4% of the 208 Brazilian doctors 
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studied also admitted that, the main source of knowledge of biosafety issues, was the 
undergraduate education (curriculum), following hospital in-training (30.4%) and self-
learning (22.1%). In an Italian study20 the HCW reported that their core source of 
information was training courses (71%), followed by scientific literature (48.2%). 
However, most of them (85.3%) admitted the need to update what they already knew.  
  
Perception of Curricular Adequacy 
Amin et al.8 reported that Saudi medical students perceived deficiencies in curriculum 
and training in ICP, admitting the need to improve in this area. In the present study, we 
can also conclude that the students who are more unhappy with the curriculum, are the 
ones that admit to have as main source of information “self-learning”. In a Dutch 
study21, the majority of the medical students qualified their hygiene behavior as 
inadequate, which may explain why 61% considered it useful to receive more 
information on ICP. The authors concluded that this points to an educational deficit in 
the medical curriculum. On the other hand, Herbert et al.22 found that 70% of 192 
Austrian medical students considered their knowledge in hygiene standards as 
“excellent” or “good” and 74% referred having received  a professional introduction to 
these guidelines but a vast majority (79%) still felt the need for more training in this 
area in their medical education. Interestingly, although two-thirds of a population of 273 
Iranian nurses, midwives and students had previous infection control courses, 90.9% of 
them still admitted the need for more education in this area.23 In a French study,24 94% 
of the participant medical students considered hygiene a priority when working in 
clinical areas, however 66.5% were dissatisfied by their hospital hygiene training.  
Regarding the most relevant factors in explaining the obstacles to compliance to ICP, 
we agree with Sax et al.7 findings: they reported that almost half (47.1%) of the students 
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referred “lack of knowledge“, followed by “lack of time” (41.7%) and “forgetfulness” 
(39.1%). Among a population of students and residents of Obstetrics, Helfgott et al.25 
described that the reasons HCW did not comply with ICP was mainly due to time 
constraints, “too much trouble” and perception of patient as not being infected. 
  
Strategies to acquire infection control competences 
As Cooke et al.26 referred, students should have the opportunity to explore a variety of 
learning activities and methods that could allow them to achieve adequate competences. 
In our study, we identified that the main strategies proposed by the medical students to 
acquire competences in ICP, were “bedside teaching” and a combination of “curriculum 
and bedside teaching”. As reported in several studies,27-29 doctors were less likely to 
have had ICP training (when compared to nurses) and more likely to answer incorrectly. 
Although education may not ensure adherence to the recommendations, specific training 
should address gaps in knowledge and gaps between knowledge and practice.30 This 
idea is reinforced by Berhe et al.,31 who suggested that educational programs should be 
tailored according to occupational category. Calabro et al.,32 after implementing an 
intervention (with a pre-test, a lecture, a demonstration of Standard Precautions in 
clinical scenario, an exercise on hand hygiene and a post-test) in 200 medical students, 
reported a significant increase in knowledge scores. Pan et al.33 interviewed medical 
students who were observers in the hand hygiene campaign and concluded they believed 
to have gained more knowledge regarding hand hygiene compliance attitudes and cross-
transmission epidemiology. In an Irish study,34 an online infection control training 
course for medical students was developed and evaluated, with a statistically significant 
improvement in the knowledge level among the 517 students studied. In other study,35 
Portuguese medical students were inquired about their intention to comply with hand 
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hygiene. The authors found that the 1st year students perceived professors as the most 
significant role model, while the 6th year students focused on colleagues, as relevant 
social referents to model their compliance behavior. They concluded about the 
relevance of role models and mentors, as key factors in teaching hand hygiene to 
medical students. This idea was supported by Kaur et al.36 that referred that 
sustainability of the practice of hand hygiene is likely to need role models and cultural 
change in infection control area. In fact, Frenk et al.37 defended that, among other 
factors, coaching, instruction and role models are important for the development of 
major attributes of professional behavior, identity and values. In a detailed document, 
the “Commission on Education of Health Professionals for the 21st Century” believes 
that the future will be shaped by adaptation of competencies to specific contexts, having 
as reference the global flows of information and knowledge.37 
Our study has some limitations, such as, the population studied is not representative of 
all Portuguese medical students (we studied a sample of one of the eight Portuguese 
medical schools, which have different curricula between them). Other limitation is that 
knowledge does not necessarily translate into attitude and practice. However, Askarian 
et al.38 found a statistically significant positive correlation between knowledge vs. 
attitude; knowledge vs. practice and practice vs. attitude in a group of 468 medical 
students towards ICP. 
We can conclude that our study revealed reasonable knowledge in basic concepts of 
ICP. However, this sample of Portuguese medical students and junior doctors perceived 
deficiencies in curriculum and training received in this area, admitting the need to 
improve it. We found a positive association between academic year and knowledge, as 
well as, previous training in ICP and knowledge. Interestingly, only 25% of the students 
identified, as the main source of information for infection control knowledge, the 
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curriculum and, when asked about the obstacles to compliance to ICP, more than half 
considered “forgetfulness” and “lack of knowledge“ very important etiological factors. 
Finally, the strategies proposed by medical students to acquire competences in ICP, 
were mainly “bedside teaching” and a combination of “curriculum and bedside 
teaching”. In 2009, the WHO’s World Alliance for Patient Safety published the Patient 
Safety Curriculum Guide for Medical Schools39. This guide was designed to build basic 
knowledge and skills for medical students and to improve their future clinical practice. 
It is comprised of 11 topics, being one of them “Minimizing infection through improved 
infection control”.40 It is our opinion that would be an important resource for 
Portuguese Medical Schools to implement in their curricula these pedagogical tools in 
order to improve the competences of the future doctors in infection control and patient 
safety areas.  
Page 15 
 
 
ACKNOWLEDGMENTS: 
 
The authors declare no conflicts of interest or financial support in the present study. 
 
The authors would like to thank the students of Faculty of Medicine of University of 
Porto who participated in this study. 
 
Page 16 
 
 
REFERENCES: 
 
1. European Centre for Disease Prevention and Control. Point prevalence survey of 
healthcare associated infections and antimicrobial use in European acute care 
hospitals. Stockholm: ECDC; 2013. 
2. Yokoe DS, Anderson DJ, Berenholtz SM, et al. Introduction to "A compendium 
of strategies to prevent healthcare-associated infections in acute care hospitals: 
2014 updates". Infect Control Hosp Epidemiol 2014;35:S1-5. 
3. Siegel JD, Rhinehart E, Jackson M, Chiarello L; Health Care Infection Control 
Practices Advisory Committee. 2007 Guideline for Isolation Precautions: 
Preventing Transmission of Infectious Agents in Health Care Settings. Am J 
Infect Control 2007;35:S65-164. 
4. Gammon J, Morgan-Samuel H, Gould D. A review of the evidence for 
suboptimal compliance of healthcare practitioners to standard/universal infection 
control precautions. J Clin Nurs 2008;17:157-67. 
5. Direção-Geral da Saúde. Norma nº 029/2012 de 28/12/2012 (atualizada a 
31/10/2013) – Precauções Básicas em Controlo de Infeção. 
6. Direção-Geral da Saúde. Portugal - Prevenção e Controlo de Infeções e de 
Resistência aos Antimicrobianos em números – 2014. Lisboa: Programa de 
Prevenção e Controlo de Infeções e de Resistência aos Antimicrobianos; 2015. 
7. Sax H, Perneger T, Hugonnet S, Herrault P, Chraïti MN, Pittet D. Knowledge of 
standard and isolation precautions in a large teaching hospital. Infect Control 
Hosp Epidemiol 2005;26:298-304. 
8. Amin TT, Al Noaim KI, Bu Saad MA, Al Malhm TA, Al Mulhim AA, Al Awas 
MA. Standard precautions and infection control, medical students' knowledge 
Page 17 
 
and behavior at a Saudi university: the need for change. Glob J Health Sci 
2013;5:114-25. 
9. Koenig S, Chu J. Senior medical students' knowledge of universal precautions. 
Acad Med 1993;68:372-4. 
10. Sokas RK, Simmens S, Scott J. A training program in universal precautions for 
second-year medical students Acad Med 1993;68:374-6. 
11. Garner JS and the Hospital Infection Control Practices Advisory Committee. 
Guideline for isolation precautions in hospitals Infect Control Hosp Epidemiol 
1996;17:53-80. 
12. Mann CM, Wood A. How much do medical students know about infection 
control? J Hosp Infect 2006;64:366-70.  
13. Monsalve Arteaga LC, Martínez Balzano CD, Carvajal De Carvajal AC. 
Medical students' knowledge and attitudes towards standard precautions. J Hosp 
Infect 2007;65:371-2.  
14. Huang Y, Xie W, Zeng J, Law F, Ba-Thein W. Limited knowledge and practice 
of Chinese medical students regarding health-care associated infections. J Infect 
Dev Ctries 2013;7:144-51. 
15. Legeay C, Thépot-Seegers V, Groh M, Pilmis B, Zahar JR. Medical students' 
knowledge of infection control and prevention: Factors associated with better 
results and room for improvement. Am J Infect Control 2015;43:1142-3. 
16. Jeffe DB, Mutha S, Kim LE, Evanoff BA, L'Ecuyer PB, Fraser VJ. Does clinical 
experience affect medical students' knowledge, attitudes, and compliance with 
universal precautions? Infect Control Hosp Epidemiol 1998;19:767-71. 
Page 18 
 
17. Aires S, Carvalho A, Aires E, et al. Avaliação dos conhecimentos e atitudes 
sobre precauções padrão: controlo de infecção dos profissionais de saúde de um 
hospital central e universitário português. Acta Med Port 2010;23:191-202. 
18. Tavolacci MP, Ladner J, Bailly L, Merle V, Pitrou I, Czernichow P. Prevention 
of nosocomial infection and standard precautions: knowledge and source of 
information among healthcare students. Infect Control Hosp Epidemiol 
2008;29:642-7.  
19. La-Rotta EI, Garcia CS, Barbosa F, dos Santos AF, Vieira GM, Carneiro M. 
Evaluation of the level of knowledge and compliance with standard precautions 
and the safety standard (NR-32) amongst physicians from a public university 
hospital, Brazil. Rev Bras Epidemiol 2013;16:786-97. 
20. Parmeggiani C, Abbate R, Marinelli P, Angelillo IF. Healthcare workers and 
health care-associated infections: knowledge, attitudes, and behavior in 
emergency departments in Italy. BMC Infect Dis 2010;10:35.  
21. Melenhorst WB, Poos HP, Meessen NE. Medical students need more education 
on hygiene behavior. Am J Infect Control 2009;37:868-9. 
22. Herbert VG, Schlumm P, Kessler HH, Frings A. Knowledge of and Adherence 
to Hygiene Guidelines among Medical Students in Austria. Interdiscip Perspect 
Infect Dis 2013;2013:802930. 
23. Askarian M, Memish ZA, Khan AA. Knowledge, practice, and attitude among 
Iranian nurses, midwives, and students regarding standard isolation precautions. 
Infect Control Hosp Epidemiol 2007;28:241-4. 
24. Duroy E, Le Coutour X. L’hygiène hospitalière et les étudiants en médecine. 
Med Mal Infect 2010;40:530-6. 
Page 19 
 
25. Helfgott AW, Taylor-Burton J, Garcini FJ, Eriksen NL, Grimes R. Compliance 
with universal precautions: knowledge and behavior of residents and students in 
a department of obstetrics and gynecology. Infect Dis Obstet Gynecol 
1998;6:123-8. 
26. Cooke M, Irby DM, O’Brien BC, Shulman LS. Educating physicians: a call for 
reform of medical school and residency. Stanford: The Carnegie Foundation for 
the Advancement of Teaching, 2010. 
27. D'Alessandro D, Agodi A, Auxilia F, et al. Prevention of healthcare associated 
infections: medical and nursing students' knowledge in Italy. Nurse Educ Today 
2014;34:191-5. 
28. Zhou Y, Zhang D, Chen Y, et al. Healthcare-associated infections and shanghai 
clinicians: a multicenter cross-sectional study. PLoS One 2014;9:e105838.  
29. van De Mortel TF, Kermode S, Progano T, Sansoni J. A comparison of the hand 
hygiene knowledge, beliefs and practices of Italian nursing and medical 
students. J Adv Nurs 2012;68:569-79.  
30. Knapp MB, McIntyre R, Sinkowitz-Cochran RL, Pearson ML. Assessment of 
health care personnel needs for training in infection control: one size does not fit 
all. Am J Infect Control 2008;36:757-60. 
31. Berhe M, Edmond MB, Bearman GM. Practices and an assessment of health 
care workers' perceptions of compliance with infection control knowledge of 
nosocomial infections. Am J Infect Control 2005;33:55-7. 
32. Calabro K, Weltge A, Parnell S, Kouzekanani K, Ramirez E. Intervention for 
medical students: effective infection control. Am J Infect Control 1998;26:431-6. 
33. Pan SC, Lai TS, Tien KL, et al. Medical students' perceptions of their role as 
covert observers of hand hygiene. Am J Infect Control 2014;42:231-4.  
Page 20 
 
34. O'Neill E, Stevens NT, Clarke E, Cox P, O'Malley B, Humphreys H. Use of e-
learning to enhance medical students' understanding and knowledge of 
healthcare-associated infection prevention and control. J Hosp Infect 
2011;79:368-70. 
35. Roberto MS, Mearns K, Silva SA. Social and moral norm differences among 
Portuguese 1st and 6th year medical students towards their intention to comply 
with hand hygiene. Psychol Health Med 2012;17:408-16. 
36. Kaur R, Razee H, Seale H. Facilitators and barriers around teaching concepts of 
hand hygiene to undergraduate medical students. J Hosp Infect 2014;88:28-33.  
37. Frenk J, Chen L, Bhutta ZA, et al. Health professionals for a new century: 
transforming education to strengthen health systems in an interdependent world. 
Lancet 2010;376:1923-58.  
38. Askarian M, Honarvar B, Tabatabaee HR, Assadian O. Knowledge, practice and 
attitude towards standard isolation precautions in Iranian medical students. J 
Hosp Infect 2004;58:292-6. 
39. Donaldson et al. World Alliance for Safer Care - WHO Patient Safety 
Curriculum Guide for Medical Schools. France: World Health Organization; 
2009.  
40. Walton MM, Barraclough BH, Van Staalduinen SA, Elliott SL. An educational 
approach to improving healthcare safety and quality. J Evid Based Med 
2009;2:136-42.  
Page 21 
 
TABLES 
 
Table 1. Questionnaire to evaluate the knowledge of medical students and junior doctors 
in ICP and its distribution of correct answers (adapted from Sax et al.7). 
Question Correct answer N (%) 
1- What is the most important vehicle of 
transmission of infectious agents in the hospital? 
Hands. 192 (86.1) 
2- What are non-sterile gloves used for? 
Protect HCW from 
contact with blood or 
other body fluid. 
136 (61.0) 
3- Hand hygiene immediately before caring for a 
patient. 
Is useful to protect 
the patient. 
217 (97.3) 
4- You have to examine the joint mobility of a 
patient. 
Hand antisepsis 
before and after 
touching patient. 
189 (84.8) 
5- You have to draw blood from and examine the 
lungs of a patient who coughs. Do you put on a 
mask? 
Yes, always. 132 (59.2) 
6- There is a suspicion of lung tuberculosis case. 
When does patient need isolation in single room and 
HCW wear high-efficiency masks when entering the 
room? 
Immediately. 184 (82.5) 
7- A patient is colonized with MRSA. You help to 
install him in his bed. What preventive measures to 
apply? 
Gown, gloves and 
hand antisepsis 
before and after care. 
66 (29.6) 
8- You have to draw blood from patient A, who has 
no sign of infection, then from patient B, who has 
hepatitis C. What preventive measures do you take? 
Hand antisepsis and 
gloves for both 
patients. 
192 (86.1) 
9- Prevention against transmission of infectious 
agents consists mainly of: 
Preventive measures 
according to risk of 
transmission. 
217 (97.3) 
10- Does splashing of a patient’s body fluids in a 
HCW’s eye represent a risk for systemic infection?  
Yes, regardless of 
the type of splashing. 
215 (96.4) 
11- You have to insert a peripheral vascular access. 
Is there any risk of cross-transmission during the 
procedure? 
Yes, for the patient 
and HCW. 
178 (79.8) 
12- What could be the risk of dismantling the false 
ceiling in a corridor of a ward? 
Can be dangerous to 
the health of some 
patients. 
167 (74.9) 
HCW- Healthcare Worker; MRSA- Methicillin-Resistant Staphylococcus aureus 
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Table 2. Knowledge and perception of curricular adequacy scores related to ICP, 
according to participant’s characteristics. 
 
N (%) 
Knowledge score Perception of curricular 
adequacy score 
Mean (SD) P-value Mean (SD) P-value 
TOTAL 223 (100) 9.35 (1.65)  11.68 (3.02)  
Age (years)      
≤ 24 140 (62.8) 9.29 (1.74) 
0.454 
11.63 (3.11) 
0.756  
> 24 83 (37.2) 9,46 (1.50) 11.76 (2.88) 
Gender 
Female  156 (70.0) 9.45 (1.50) 
0.173 
11.74 (2.79) 
0.680 
Male 67 (30.0) 9.12 (1.96) 11.54 (3.50) 
Academic Year 
5th year 85 (38.1) 9.10 (1.60) 
0.032 
11.53 (2.97) 
0.770 6th year 74 (33.2) 9.24 (1.69) 11.66 (2.92) 
Intern 64 (28.7) 9.79 (1.62) 11.89 (3.21) 
Pre-med Healthcare Worker 
No 209 (93.7) 9.34 (1.65) 
0.604 
11.72 (3.06) 
0.476 
Yes 14 (6.3) 9.08 (1.62) 11.08 (2.35) 
Ever had Infection Control Training 
No 146 (65.5) 9.16 (1.69) 
0.016 
11.44 (3.07) 
0.104 
Yes 77 (34.5) 9.71 (1.52) 12.13 (2.88) 
Most Important Source of Information for Infection Control Knowledge 
Self-learning 34 (15.2) 9.12 (2.21) 
0.478 
9.94 (3.22) 
0.001 
Curriculum 56 (25.1) 9.16 (1.64) 12.36 (3.01) 
Bedside teaching 63 (28.3) 9.43(1.57) 12.16 (2.80) 
Bedside practice  70 (31.4) 9.54 (1.41) 11.54 (2.83) 
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Table 3. Perception of medical students of current curricular adequacy and training 
needs in ICP (adapted from Amin et al.8). 
 
Statements 
Strongly 
disagree 
N (%) 
Disagree 
 
N (%) 
Neutral 
 
N (%) 
Agree 
 
N (%) 
Strongly 
agree 
N (%) 
Current curriculum provides enough 
information on ICP. 
32 (14.1) 114 (50.2) 25 (11.0) 52 (22.9) 4 (1.8) 
Training sessions about ICP are 
provided to medical students. 
34 (15.0) 122 (53.7) 33 (14.5) 37 (16.3) 1 (0.4) 
Tutors provided us enough information 
on ICP before clinical rotations. 
25 (11.0) 90 (39.6) 49 (21.6) 60 (26.4) 3 (1.3) 
I learned about ICP using case 
scenarios and simulations. 
49 (21.6) 111 (48.9) 29 (12.8) 37 (16.3) 1 (0.4) 
I need to receive training on ICP. 
 
0 (0) 4 (1.8) 19 (8.4) 116 (51.1) 88 (38.8) 
ICP- Infection Control Precautions. 
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FIGURES 
 
Figure 1. Perception of participants of obstacles to compliance to ICP (adapted from 
Sax et al.7). 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Strategies proposed by participants to acquire competences in ICP. 
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Abstract 
Original Articles should include a structured abstract of no more than 250 words. The following 
headings are suggested: Objective, Design, Setting, Patients (or Participants), Methods (or 
Interventions), Results, and Conclusions. If this list of headings is inappropriate, variations are 
permitted: for example, a study that involved no intervention would use the heading "Methods" 
rather than "Intervention"; or an analysis of an existing data set might use the heading "Methods" 
in place of both "Intervention" and "Setting." For brevity, parts of the abstract can be written in 
phrases rather than complete sentences, .e.g.,"Design: Retrospective cohort study". The contents 
of each section should conform to the guidelines below. 
  
Objective. Begin with a clear statement of the precise objective or question addressed in the 
report. If more than one objective is addressed, indicate the main objective and state only key 
secondary objectives. If an a priori hypothesis was tested, it should be stated. 
  
Design. Describe the basic design of the study. Include the duration of follow-up, if any. Use as 
many of the following terms as apply.  
• For intervention studies: randomized controlled trial; nonrandomized controlled trial; double-
blind; placebo controlled; crossover trial; before-after trial.  
• For studies of screening and diagnostic tests: indicate the criterion standard against which a 
new or alternative test is being compared; blinded or masked comparison.  
• For studies of prognosis: inception cohort (subjects assembled at a similar and early time in the 
course of the disorder and followed thereafter); cohort (subjects followed forward in time, but 
not necessarily from a common starting point); validation cohort or validation sample, if the 
study involves the modeling of clinical predictions.  
• For studies of causation: randomized controlled trial; cohort; case-control; survey (preferred to 
"cross-sectional study").  
• For descriptions of the clinical features of medical disorders: survey; case series.  
• For studies that include a formal economic evaluation: cost-effectiveness analysis; cost-utility 
analysis; cost-benefit analysis. For new analyses of existing data sets, the data set should be 
named and the basic study design disclosed. 
  
Setting. To assist readers in determining the applicability of the report to their own clinical 
circumstances, include a brief description of the study setting(s) such as: primary or tertiary 
referral center, private or public institution, or an ambulatory or acute care setting. 
  
Patients or participants. Provide information on important eligibility criteria, and key 
sociodemographic features of patients and how they were selected, including the number of 
otherwise eligible subjects who were approached but refused to participate. If matching was used 
for comparison groups, specify the characteristics that were matched. In follow-up studies, the 
proportion of participants who completed the study must be indicated. In intervention studies, the 
number of patients withdrawn because of adverse effects should be given. 
 
For selection procedures, these terms should be used, if appropriate: random sample ("random" 
refers to a formal, randomized selection in which all eligible subjects have a fixed and usually 
equal chance of selection); population-based sample; referred sample; consecutive sample; 
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duration of administration. The intervention should be named by its most common clinical name 
(eg, the generic term "oseltamivir"), the brand name of a drug, if a specific product was studied, 
and the name of the manufacturer or supplier for any product(s) mentioned in the manuscript, 
including software. 
  
Results. Give the main results of the study in narrative form. Define measurements that require 
explanation for the expected audience of the manuscript. If possible, the results should be 
accompanied by objective data and the exact level of statistical significance. For comparative 
studies, confidence intervals should relate to the differences between groups. When risk changes 
or effect sizes are given, indicate absolute values, so that the reader can determine the absolute, 
as well as relative, impact of the finding. Approaches such as "number needed to treat" to 
achieve a unit of benefit are encouraged when appropriate. Studies of screening and diagnostic 
tests should use the terms sensitivity, specificity, and likelihood ratio. If predictive values or 
accuracy are given, prevalence or pretest likelihood should be given as well. 
  
Conclusions. Only those conclusions of the study that are directly supported by the evidence 
reported should be given, along with the clinical application; indicate whether additional study is 
required before the information should be used in normal clinical settings. Equal emphasis must 
be given to positive and negative findings of equal scientific merit. 
  
Clinical trials identifier. If your manuscript is the report of a randomized clinical trial that has 
been registered in a public trials registry, please provide the trial registry name, the registration 
identification number, and the URL for the registry at the end of the abstract. This information 
will be published in the journal if the manuscript is accepted. 
 
Body Text 
The main sections and subdivisions of the body text should be indicated by side heads flush with 
the left margin and two lines above the text.  
 
Keep Introduction, Methods, Results, and Discussion distinct and separate. The Methods section 
should provide detail sufficient to allow others to re-create your experiment. Methods may not be 
described or restated in figure legends or table notes, but must be all together in the Methods 
section. The Results section contains the previously unpublished data derived by this application 
of your methods. The Discussion section contains your interpretation of the reported data and 
comments on its meaning. There should be no separate section labeled "Conclusion." Avoid 
duplicating in the text data that have been provided in tables or figures. Also avoid duplication 
within the text; the Discussion section should not restate all the findings that have been presented 
in Results and/or in tables and figures. 
  
The Editor requests that authors reporting the results of clinical trials describe clearly the 
following: (1) eligibility criteria; (2) whether subjects were admitted before allocation to one of 
the study groups; (3) the method of randomization; (4) whether the study was "masked," what 
specific information was masked, and whether subjects, clinicians, and evaluators were masked; 
(5) the method used to identify treatment complications; (6) an explanation and analysis of 
subjects lost to follow-up; (7) statistical methods used; and (8) information that led to the 
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Word files. Our recommendations for the various types of files can be found in Appendix 1 at the 
end of this document. 
 
For each video, provide a citation in the appropriate place in the manuscript text and include a 
title and pertinent copy, preferably limited to 20 words.   
 
This citation will appear in print as a boxed text and also specify the video file format. In the 
case of multiple video files, number them in the order in which they should be viewed.   
 
If associated with a figure, please include a citation at the end of the figure caption explaining the 
video’s function, its file format, and that it is accessible at Cambridge’s CJO site: 
journals.cambridge.org.  
 
The video will be posted at the site of the appropriate journal title, volume, issue number, and 
article.  At the article entry for the online table of contents the video can be accessed via a link 
which states “Supplemental Materials.”  
 
Please be advised that Cambridge University Press will not edit your video file.  It will be posted 
online exactly as supplied.  If deemed unacceptable, the author will be responsible for rectifying 
the problem and supplying an acceptable file. 
 
 
APPENDIX: Supplemental file submission requirements 
 
Accepted formats: pdf, doc/docx, xls/xlsx, ppt/pptx, jpeg, tiff, png, and zip 
 
 
Other acceptable file formats 
 
Audio Files 
 Preferred formats: mp3 or mp4 
 Accepted formats: AAC, AIFF or WAV 
 Maximum file size 15Mb 
 
 
Video Files  
 
Video files should be submitted according to the following specifications. 
 Preferred formats: mpg/mpeg, mp4 or mov 
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 Acceptable formats: wmv or avi 
 Maximum file size: 15Mb 
 Minimum dimensions: 320 pixels wide by 240 pixels deep 
 Verify that the videos are viewable in QuickTime or Windows Media Player 
 
SUPPORTING DOCUMENTS 
Include a cover letter with your submission; the cover letter should state that all authors have 
read and approved the submission of the manuscript. The letter also should state that the 
manuscript has not been published elsewhere and that it is not currently under consideration for 
publication by another journal. Include the names and contact information for any individuals 
who are especially qualified to review the manuscript; you may also name any individuals who 
may not be able to provide an unbiased review. 
  
Any closely related manuscripts that have not yet been published should be included with the 
manuscript being submitted; ICHE does not publish articles that overlap substantially with work 
published or in press elsewhere. 
 
REVIEW AND PUBLICATION PROCESS 
Each manuscript is evaluated by two editors; most are sent to two outside reviewers. Authors are 
notified as soon as possible regarding the acceptability of their manuscripts. Note that 
acceptability may sometimes hinge on whether the manuscript is within the scope of the journal, 
the originality and quality of the study, and appropriateness and utility for our readership. 
 
Authors of accepted manuscripts are asked to sign a publication agreement, transferring 
copyright to the Society for Healthcare Epidemiology of America. Material published in the 
journal may not be reproduced or published elsewhere without written consent of the Society and 
the publisher. Direct requests about licensing and permissions to Cambridge University Press 
via the ICHE website. Note that an article is in the public domain only if all authors are 
employees of the US government. 
 
Every manuscript that is accepted for publication, except for Supplemental Appendix material, is 
edited according to the journal's style and format requirements before it is published online and 
in print. After the manuscript has been edited and typeset, the author responsible for 
correspondence will receive an e-mail message from the Cambridge University Press production 
staff, containing instructions for obtaining page proofs in PDF form from a secure Web site. 
Authors are asked to respond to all queries from the Press's production editors and to provide any 
additional corrections within 48 hours after the proof notification. Once page proofs are sent, 
authors will be able to order reprints or offprints of their article or a printed copy of the issue by 
visiting the Cambridge University Reprint Order Center online at: 
http://www.sheridan.com/cup/eoc  
APÊNDICE
Questionário do Estudo
Questionário “Conhecimento, fonte de informação e perceção dos alunos de medicina e internos do ano comum sobre medidas básicas em controlo de infeção” Pág. 1 
- QUESTIONÁRIO - 
 
No âmbito de um estudo a ser desenvolvido na área da educação médica, subordinado ao tema 
“Conhecimento, fonte de informação e perceção dos alunos de medicina e internos do ano comum sobre 
medidas básicas em controlo de infeção” agradeço a disponibilidade e o contributo com o preenchimento 
do seguinte questionário.  
 
População-alvo: alunos do 5º e 6º ano da FMUP e IACS 2015 que fizeram o curso na FMUP. 
Orientação: Prof. Doutora Maria Amélia Ferreira 
Coorientação: Prof. Doutor Milton Severo 
 
De salvaguardar que será garantido o anonimato e confidencialidade de toda a informação recolhida. 
 
Obrigado pelo seu contributo. 
David Peres (aluno do MIMED da FMUP) 
Email: david.r.peres@gmail.com 
 
NOTA: Este estudo tem a aprovação da Comissão de Ética para a Saúde do Centro Hospitalar de São João. 
 
 
PARTE I - IDENTIFICAÇÃO 
 
Idade:_____ anos  Sexo:      feminino  masculino 
Ano Curricular em que esteve inscrito a 31 de Julho de 2015: __________ 
Contingente de acesso ao curso:    geral 
      licenciados 
      outro: ______________________ 
 
Antes de entrar no curso de medicina já exerceu uma profissão como profissional de saúde? 
 sim  não   
    
Se é IAC, instituição de saúde onde exerce funções: _____________________________________________ 
 
Já participou em alguma sessão de formação em controlo de infeção associada a cuidados de saúde? 
 sim  não     
Se respondeu "sim" na pergunta anterior, pf especifique o tema, a duração (em horas) e quem organizou a 
referida formação: 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
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PARTE II - CONHECIMENTO SOBRE PRECAUÇÕES EM CONTROLO DE INFEÇÃO (PCI) 
Por favor escolha a alínea mais correta. 
 
1- Qual é o veículo de transmissão mais importante de agentes infeciosos no hospital? 
   a. Dispositivos médicos. 
   b. Ar. 
   c. Mãos. 
   d. Alimentos. 
 
2- Em que situação estão indicadas luvas não esterilizadas?  
  a. Para proteger os profissionais de saúde quando têm contacto com a pele intacta de um doente. 
  b. Para proteger o doente da transmissão de um agente infecioso através das mãos. 
  c. Para proteger os profissionais de saúde quando têm contacto com sangue ou outros fluídos 
orgânicos. 
  d. Para proteger os profissionais de saúde quando o doente tem uma infeção sintomática. 
 
3- A higiene das mãos imediatamente antes de cuidar de um doente: 
  a. Protege os profissionais de saúde. 
  b. Protege o doente. 
  c. Protege o meio ambiente. 
  d. É útil somente para doentes infetados. 
 
4- Tem que avaliar a mobilidade articular de um doente. Como procede? 
  a. Higieniza as mãos e coloca luvas antes de tocar no doente. 
  b. Higieniza as mãos antes e depois de tocar o doente. 
  c. Higieniza as mãos, coloca luvas e um avental antes de tocar no doente e, após o exame, 
higieniza novamente as mãos. 
  d. Não faz nada em particular, uma vez que o doente claramente não está infetado. 
 
5- Tem que colher sangue e proceder a auscultação pulmonar de um doente que está a tossir. 
Coloca uma máscara? 
  a. Sim, sempre. 
  b. Sim, mas apenas se o doente tem pneumonia e apresenta expetoração abundante. 
  c. Não, não é necessário. 
  d. Não, uma vez que o doente não está infetado. 
 
6- Durante a visita médica, o médico assistente suspeita que um doente tem tuberculose 
pulmonar. Deverá isolar o doente num quarto individual e usar uma máscara tipo respirador 
quando entrar no quarto? 
  a. Somente se a suspeita de tuberculose for confirmada por exame direto de uma amostra 
respiratória. 
  b. Imediatamente. 
  c. Somente se o teste tuberculínico foi positivo neste doente. 
  d. Somente se existem doentes de risco na mesma enfermaria. 
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7- Um doente está colonizado com Staphylococcus aureus resistente à meticilina (MRSA).  
Está a ajudá-lo a instalar-se na cama. Que medidas aplica? 
  a. Nenhuma em especial. 
  b. Máscara, luvas, bata e higiene das mãos antes e após os cuidados. 
  c. Higiene das mãos antes e após os cuidados. 
  d. Bata, luvas e higiene das mãos antes e após os cuidados. 
 
8- Os doentes A (sem sinais de infeção) e B (com hepatite B) deverão colher sangue. Que medidas 
tomar? 
  a. Utilização de luvas, máscara e higiene das mãos para o doente B, mas somente higiene das 
mãos para o doente A. 
  b. Higiene das mãos para ambos doentes e, adicionalmente, utilização de luvas para o doente B. 
   c. Higiene das mãos e luvas para ambos os doentes. 
  d. Sem medidas especiais de proteção, mas tomando cuidado para não ter contacto com o 
sangue colhido. 
 
9- A prevenção contra a transmissão de agentes infeciosos consiste principalmente em: 
  a. Isolamento de todos os doentes infetados. 
  b. Internamento de todos os doentes em quartos individuais. 
  c. Aplicação de medidas de prevenção, de acordo com o risco de transmissão. 
  d. Tratamento adequado das infeções. 
 
10- Será que a exposição ocular de um profissional de saúde a fluídos orgânicos representa um 
risco para contrair uma infeção? 
  a. Sim, mas apenas se o doente tem uma infeção conhecida. 
  b. Não, pois os profissionais de saúde têm um sistema imunitário competente. 
  c. Sim, constitui um risco. 
  d. Não, se o profissional de saúde estiver vacinado contra a hepatite B. 
 
11- Procede a uma gasimetria arterial num doente. Existe algum risco de transmissão cruzada 
durante este procedimento? 
  a. Sim, para o profissional de saúde. 
  b. Sim, para o doente. 
  c. Sim, para o doente e para o profissional de saúde. 
  d. Não, para nenhum deles. 
 
12- Qual poderá ser o risco do desmantelamento de um teto falso no corredor de uma 
enfermaria?  
  a. Não representa qualquer ameaça à saúde dos doentes. 
  b. Representa somente um problema técnico e logístico. 
  c. Poderá representar um perigo para a saúde de alguns doentes. 
  d. Tem quase sempre consequências graves para a saúde dos doentes. 
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PARTE III - FONTE DE INFORMAÇÃO 
 
 
13- Quais foram as fontes de informação que permitiram que respondesse a estas perguntas?  
(pode responder mais do que uma opção) 
  Auto-aprendizagem. 
  Currículo académico (aulas teóricas ou teórico-práticas). 
  Ensino tutorial na prática clínica. 
  Prática clínica. 
 
 
14- Qual foi a fonte de informação mais importante que permitiu que respondesse a estas 
perguntas? (pf responda somente a uma opção) 
  Auto-aprendizagem. 
  Currículo académico (aulas teóricas ou teórico-práticas). 
  Ensino tutorial na prática clínica. 
  Prática clínica. 
 
 
15- Qual considera ser a estratégia mais adequada para obter competências sobre precauções 
básicas e de isolamento em controlo de infeção? (pode responder a mais do que uma opção) 
  Auto-aprendizagem. 
  Currículo académico (aulas teóricas ou teórico-práticas). 
  Ensino tutorial na prática clínica. 
  Prática clínica. 
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PARTE IV – PERCEPÇÃO 
 
16- Pf escolha somente uma opção por cada alínea, segundo o seu grau de concordância.  
 
 Discordo 
fortemente 
Discordo Não 
concordo 
nem 
discordo 
Concordo Concordo 
fortemente 
O currículo académico fornece informação 
suficiente em PCI.   
     
São ministradas sessões de treino/ orientação 
sobre PCI aos alunos de medicina. 
     
Os tutores fornecem informação sobre PCI 
antes da rotação clínica.  
     
Aprendi as PCI através de simulações e casos 
clínicos  
     
Sinto necessidade de sessões de treino sobre 
PCI. 
     
PCI - precauções em controlo de infeção 
 
 
 
17- “No quotidiano as orientações para prevenção da infeção nem sempre são aplicadas”.  
Qual a importância de cada um destes fatores para justificar esta afirmação?  
Pf escolha somente uma opção por cada alínea. 
 
 
 
  
   
  
 
 
 
 
 
 
 
Chegou ao fim do questionário. Agradeço o seu contributo!  
 
O investigador, 
David Peres. 
 
Se estiver interessado no resultado deste trabalho, pf deixe o seu contacto de email: 
 
_____________________________________ 
 
 
 Pouco 
Importante 
Importante Muito 
Importante 
Falta de conhecimento    
Esquecimento      
Falta de meios      
Falta de tempo      
